Introduction
We asked this question: Under normal or near-normal metabolic conditions, does the prevailing normal or near-normal vitamin D status dampen the activity of 25-hydroxyvitamin-D3-lahydroxylase (la-hydroxylase) such that it determines not only its "basal" activity but also its responsiveness to stimulation by increased circulating concentrations of parathyroid hormone (PTH)? To answer this question, we measured the activity of la-hydroxylase in chicks, with and without administration of PTH, immediately before and during deprivation of vitamin D. Before deprivation of vitamin D, lct-hydroxylase activity increased only slightly with administration of PTH. With deprivation of vitamin D for 5 and 10 d, while the plasma concentrations of calcium and phosphorus persisted normal and unchanged, la-hydroxylase activity not only increased progressively but also became sharply and increasingly responsive to stimulation by administration of PTH. But after 15 d of vitamin D deprivation, and the supervention of hypocalcemia, la-hydroxylase activity was not further increased by the administration of PTH. With deprivation of vitamin D, the progressive increase in la-hydroxylase correlated inversely with circulating levels of 1,25-dihydroxyvitamin D (1,25- [OHJ2D), and the decreasing calcemic response to PTH correlated inversely with the responsiveness of la-hydroxylase to PTH (in chicks deprived of vitamin D for 1-10 d).
These results demonstrate that: under normal metabolic conditions, the normal vitamin D status regulates the activity of Ia-hydroxylase so as to dampen both its "basal" activity and its responsiveness to stimulation by PTH; and vitamin D deprivation insufficient to cause hypocalcemia enhances both the "basal" activity of la-hydroxylase and its responsiveness to stimulation by PTH. The results suggest that the normal dampening of la-hydroxylase and both of the demonstrated enhancements of its activity are mediated by normal and reduced levels of circulating 1,25-(OH)2D, respectively. The finding that PTH fails to further stimulate la-hydroxylase. when vitamin D deprivation is sufficient in duration to cause hypocalcemia confirms the findings of other investigators and again demonstrates that observations made during abnormal metabolic circumstances may bear little on the physiologic regulation of la-hydroxylase under normal or near-normal metabolic circumstances. tivity can be suppressed by 1,25-(OH)2D3 (8) (9) (10) (11) (12) (13) and stimulated by parathyroid hormone (PTH) (8, 10, (12) (13) (14) (15) (16) (17) . It (10, 12) . As others have pointed out (23, 24) 
Results
Effect of vitamin D deprivation on la-hydroxylase activity and plasma concentrations of calcium and phosphorus. After the supplement of vitamin D was discontinued in the normally growing chicks, the activity of la-hydroxylase increased progressively as previously described (8, 11, 15) : the enzyme activity increased significantly after deprivation of vitamin D for 5 d (Fig. 1) and before any changes in plasma concentrations of calcium or phosphorus had occurred. In chicks acutely deprived of vitamin D, a rise in enzyme activity has been documented to occur before the occurrence of hypocalcemia and hypophosphatemia (8, 15) . After deprivation of vitamin D for 10 d, the activity tripled (Fig. 1) . Frank hypocalcemia did not occur until the chicks were deprived of vitamin D for 15 d (Fig. 2) administration of PTE induced an increase in la-hydroxylase activity progressively greater than the increase induced by vitamin D deprivation alone: in chicks that received PTE, the slope of the regression line of la-hydroxylase activity plotted against the duration of vitamin D deprivation (0.21) was double that (0.10) of chicks that received vehicle alone (P < 0.02, Fig. 1 ). In the vitamin D-adequate chicks, administration of PTE induced only a slight increase in la-hydroxylase activity, an increase to a value not different from that obtaining in chicks not given PTE but deprived of vitamin D for 5 d, and a value lower than that obtaining in chicks not given PTE, but deprived of vitamin D for 10 d (P < 0.01). After 15 d of vitamin D deprivation, la-hydroxylase activity was not further increased by administration of PTE (Fig. 1) (Fig. 2) . In chicks deprived of vitamin D for 1, 5, and 10 d, given either PTE (-) ( cle. *P < 0.001; **P < 0.005; and tvs. I-d vehicle (P < 0.005). the calcemic response to PTE correlated inversely with Iahydroxylase activity determined after administration of PTE (P < 0.001, Fig. 4 Fig. 5 ).
In this group of chicks, la-hydroxylase also correlated inversely with the plasma concentration of calcium (r = 0.7450, P < 0.005).
Discussion
The results ofthe current study demonstrate that when vitamin D status is normal or near-normal, the prevailing vitamin D status determines both the "basal" activity of la-hydroxylase as well as its responsiveness to stimulation by PTH: in the intact, normally growing 3-wk-old chick that has received a normal dietary supplement of vitamin D since hatching, "basal" la-hydroxylase activity is normally dampened, and the enzyme is only minimally responsive to stimulation by PTH. However, with deprivation of vitamin D for 5 and 10 d, the "basal" activity of la-hydroxylase not only increases progressively (8, 11, 15) , but also becomes sharply and increasingly responsive to stimulation by PTE, even though the plasma concentrations ofcalcium or phosphorus remain normal and unchanged (in those chicks not given PTE).
In previous studies in which evidence has been sought that 1,25-(OH)2D can countervail the stimulatory effect of PTH on la-hydroxylase activity in vivo, the nonphysiologic, hypocalcemic state of vitamin D deficiency obtained (10, 12 (47) . In intact vitamin Ddeficient rats, administration of synthetic bovine 1-34 aminoterminus PTH did not further stimulate la-hydroxylase activity in the proximal convoluted tubule (48). And, in vitamin Ddeficient rats in which administration of PTE from the time ofthyroparathyroidectomy prevented the otherwise predictable decrease in apparent la-hydroxylase activity, a threefold increase in the dose of PTE administered did not induce a further increase in apparent la-hydroxylase activity even though this dose was sufficient to normalize serum calcium concentration (10) . It is possible that in the chronically hypocalcemic vitamin D-deficient state, PTH-induced stimulation of lahydroxylase is limited because chronic, severe hyperparathyroidism has down-regulated the receptor sites for parathyroid hormone (49, 50) , or because enzyme activity is already maximal (24, 48 ). But it is also possible that in frank vitamin D deficiency, stimulation of la-hydroxylase by PTH may be limited by the absence of 1,250H)2D: In rats fed a vitamin D-deficient, low calcium diet, provision of increasing amounts of vitamin D which induced progressive increases in the circulating levels of 1,25-(OH)2D was attended by progressive increases in la-hydroxylase activity, despite a progressively less severe hypocalcemia and presumably a less severe hyperparathyroidism (21). Whatever the mechanism by which lahydroxylase became unresponsive to stimulation by PTH in the vitamin D-deprived chicks that had become hypocalcemic, the progressively increasing responsiveness to PTH demonstrated during continued but less severe deprivation of vitamin D could not have been predicted from the results obtained after hypocalcemia had supervened. Thus, the current study again demonstrates that observations made during abnormal metabolic circumstances may bear little on the physiologic regulation of la-hydroxylase under normal or near-normal metabolic circumstances.
